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(54) HYBRID DRIVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hybrid drive 
device for which an electricity storing device or motor of 
such a low voltage as 36 V, etc., can be used. 
SOLUTION: A hybrid drive device is constituted by 
connecting the sun gear S1 of an auxiliary transmission 
16 composed of first planetary gears 30 and second 
planetary gears 32 to a motor generator 14, the sun gear 
S2 of the transmission 16 to an engine 12 through a first 
clutch C1, a carrier C to a reaction brake B, and a ring 
gear R to the input shaft 38 of a non-stage transmission 
18 through an output member 36 so that the sun gears 
S1 and S2 may be connected to each other by means of 
a second clutch C2. In a low- speed state where the 
clutches C1 and C2 are released and the reaction brake 

B is engaged, forward and reverse low-speed movement is performed by using the motor 
generator 14 as a motive power source and, in a high-speed stage in which the clutches C1 
and C2 are engaged and the brake B is released, on the other hand, high-speed forward 
movement is performed by using the engine 12 as a motive power source. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the hybrid driving gear equipped with the engine which operates by combustion of a fuel, 
and the electric motor which operates with electrical energy as a source of driving force for car transit. 
The 1st epicyclic gear drive, While having the auxiliary transmission which has the 2nd epicyclic gear 
drive connected with this 1st epicyclic gear drive, a reaction force brake, and an output member The 1st 
sun gear of said 1 st epicyclic gear drive is connected with said electric motor, and the 2nd sun gear of 
said 2nd epicyclic gear drive is connected with said engine. Said reaction force brake and said output 
member So that the low-speed stage where the torque amplification from said electric motor to this 
output member is larger than the torque amplification from said engine to this output member may be 
formed, if made for this reaction force brake to be engaged The hybrid driving gear characterized by 
connecting with rotation elements other than said 1 st sun gear and the 2nd sun gear. 
[Claim 2] The hybrid driving gear according to claim 1 characterized by having the 1st clutch which 
connects between said engine and said 2nd sun gear, and is intercepted, and the 2nd clutch which 
connects two of the arbitration of this rotation element so that all the rotation elements of said 1 st 
epicyclic gear drive and said 2nd epicyclic gear drive may really be rotated. 

[Claim 3] The hybrid driving gear according to claim 2 characterized by forming the high-speed stage 
which links said engine and said electric motor with said output member directly by releasing said 
reaction force brake while said low-speed stage is formed and being made for said both 1 st clutch and 
said 2nd clutch to be engaged by being made for said reaction force brake to be engaged while said both 
1 st clutch and said 2nd clutch are released. 

[Claim 4] It is a hybrid driving gear given in any 1 term of claims 1-3 characterized by for said 1st 
epicyclic gear drive being a double planetary mold, and for said 2nd epicyclic gear drive being a simple 
planetary mold, connecting said reaction force brake with the 1st carrier of said 1st epicyclic gear drive, 
and the 2nd carrier of said 2nd epicyclic gear drive, and connecting said output member with the 1st ring 
wheel of said 1 st epicyclic gear drive, and the 2nd ring wheel of said 2nd epicyclic gear drive. 
[Claim 5] Said output member is a hybrid driving gear given in any 1 term of claims 1-4 characterized 
by connecting with the nonstep variable speed gear which is the main change gear. 
[Claim 6] A hybrid driving gear given in any 1 term of claims 1-5 characterized by having a creep 
torque generating means to generate creep torque by making only said electric motor into the source of 
driving force, and a start means to put said engine into operation and to depart as a source of driving 
force from both this engine and said electric motor. 

[Claim 7] The hybrid driving gear according to claim 3 characterized by having an engine brake force- 
control means to control the magnitude of the engine brake force by carrying out slip control of said 1 st 
clutch in said high-speed stage. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hybrid driving gear, and in case it runs an electric 
motor as a source of driving force especially, it relates to the hybrid driving gear with which big torque 
amplification is acquired. 
[0002] 

[Description of the Prior Art] The hybrid driving gear equipped with the engine which operates by 
combustion of a fuel, and the electric motor which operates with electrical energy as a source of driving 
force for car transit is proposed. To the equipment indicated by JP, 10-73 161, A, the auxiliary 
transmission which is the example and consists of the epicyclic gear drive of a simple planetary mold is 
prepared, and the motor transit mode which makes only an electric motor the source of driving force 
according to the engagement condition of two clutches, the engine transit mode which makes only an 
engine the source of driving force, the engine start mode which departs with an engine in response to 
reaction force with an electric motor are formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a conventional hybrid driving gear, in 
motor transit mode, while a torque-amplification operation was not acquired for a change gear ratio in 
the state of direct connection of 1, since the predetermined motor torque according to engine power was 
required, the electric motor of high power needed to be used using the accumulation-of-electricity 
equipment of the high voltage, and accumulation-of-electricity equipment and the electric motor of a 
low battery had comparatively the problem that an output was insufficient and it could not be used, in 
engine start mode. 

[0004] The place which succeeded in this invention against the background of the above situation, and is 
made into the purpose is to offer the hybrid driving gear which can use accumulation-of-electricity 
equipment and the electric motor of a low battery. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, the 1 st invention is a hybrid driving gear 
equipped with the engine which operates by combustion of a fuel, and the electric motor which operates 
with electrical energy as a source of driving force for car transit, and it is (a). The 1st epicyclic gear 
drive, While having the auxiliary transmission which has the 2nd epicyclic gear drive connected with the 
1st epicyclic gear drive, a reaction force brake, and an output member (b) The 1st sun gear of said 1st 
epicyclic gear drive is connected with said electric motor. The 2nd sun gear of said 2nd epicyclic gear 
drive is connected with said engine, and it is (c). Said reaction force brake and said output member So 
that the low-speed stage where the torque amplification from said electric motor to the output member is 
larger than the torque amplification from said engine to the output member may be formed, if made for 
the reaction force brake to be engaged It is characterized by connecting with rotation elements other than 
said 1 st sun gear and the 2nd sun gear. 

[0006] It sets to the hybrid driving gear of the 1st invention, and the 2nd invention is (a). The 1st clutch 
which connects between said engine and said 2nd sun gear, and is intercepted, and (b) It is characterized 
by having the 2nd clutch which connects two of the arbitration of the rotation element so that all the 
rotation elements of said 1st epicyclic gear drive and said 2nd epicyclic gear drive may really be rotated. 

[0007] It sets to the hybrid driving gear of the 2nd invention, and the 3rd invention is (a). Said low-speed 
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stage is formed by being made for said reaction force brake to be engaged while said both 1st clutch and 
said 2nd clutch are released, (b) While being made for said both 1st clutch and said 2nd clutch to be 
engaged, by releasing said reaction force brake, it is characterized by forming the high-speed stage 
which links said engine and said electric motor with said output member directly. 

[0008] It sets to which hybrid driving gear of the 1st invention - the 3rd invention, and the 4th invention 
is (a). Said 1st epicyclic gear drive is a double planetary mold. Said 2nd epicyclic gear drive is a simple 
planetary mold, and is (b). Said reaction force brake It connects with the 1st carrier of said 1st epicyclic 
gear drive, and the 2nd carrier of said 2nd epicyclic gear drive, and is (c). Said output member is 
characterized by connecting with the 1 st ring wheel of said 1 st epicyclic gear drive, and the 2nd ring 
wheel of said 2nd epicyclic gear drive. 

[0009] The 5th invention is characterized by connecting said output member with the nonstep variable 
speed gear which is the main change gear in which hybrid driving gear of the 1 st invention - the 4th 
invention. 

[0010] It sets to which hybrid driving gear of the 1st invention - the 5th invention, and the 6th invention 
is (a). A creep torque generating means to generate creep torque by making only said electric motor into 
the source of driving force, and (b) Said engine is put into operation and it is characterized by having a 
start means to depart as a source of driving force from both the engine and said electric motor. 
[001 1] The 7th invention is characterized by having an engine brake force-control means to control the 
magnitude of the engine brake force by carrying out slip control of said 1 st clutch in said high-speed 
stage in the hybrid driving gear of the 3rd invention. 
[0012] 

[Effect of the Invention] In the hybrid driving gear of the 1 st invention, since the low-speed stage where 
the torque amplification from an electric motor to an output member is larger than the torque 
amplification from an engine to an output member is formed by making a reaction force brake engaged, 
comparatively, using accumulation-of-electricity equipment and the electric motor of a low battery, the 
creep torque of magnitude practically sufficient at the time of a stop is generated, or it becomes possible 
to start a car as it is. 

[0013] In the 2nd invention, while the 1st clutch is prepared between an engine and the 2nd sun gear 
Since the 2nd clutch made to really rotate an auxiliary transmission is prepared, like the 3rd invention A 
low-speed stage is formed by being made for a reaction force brake to be engaged while both the 1st 
clutch and the 2nd clutch are released. By forming a high-speed stage by releasing a reaction force 
brake, while being made for both the 1st clutch and the 2nd clutch to be engaged, and also releasing the 
1st clutch in a high-speed stage, and separating an engine Gear change modes various by the change of 
three engagement equipments (a clutch and brake) — damping force can be generated — are obtained 
carrying out regenerative control of the electric motor, and charging efficiently. 

[0014] In the above-mentioned low-speed stage, by carrying out a rotation drive to forward reverse both 
directions by making only an electric motor into the source of driving force, a car can be started for the 
front or back, or predetermined creep torque can be generated. In a high-speed stage, advance transit can 
be performed by the ability making either an engine and an electric motor and both into the source of 
driving force, and it can generate the creep torque of the advance direction or depart by making an 
engine into the source of driving force by carrying out slip control of the 1st clutch. 
[0015] Since the 1st carrier and the 2nd carrier are connected with a reaction force brake and the 1st ring 
wheel and the 2nd ring wheel are connected with an output member in the 4th invention, while the 
torque amplification of the electric motor in the low-speed stage with which the reaction force brake was 
made to engage is large, the management for connecting an engine, an electric motor, a reaction force 
brake, and an output member is easy. Moreover, while unifying the pinion gear by the side of the ring 
wheel of the 1 st carrier, and the pinion gear of the 2nd carrier, it is possible to unify the 1 st ring wheel 
and the 2nd ring wheel, components mark can be reduced and equipment can be constituted in still easier 
and a compact. 

[0016] In the 5th invention, since the nonstep variable speed gear is used as a main change gear, it is 
possible to secure a big change gear ratio with the nonstep variable speed gear, and the low-speed stage 
of said auxiliary transmission and a conjointly much more big torque-amplification operation are 
acquired. 

[0017] In the 6th invention, while generating creep torque by making only an electric motor into the 
source of driving force with a creep torque generating means, in order to put an engine into operation 
with a start means and to depart as a source of driving force from both an engine and an electric motor, 



http : // w ww4 . ipdl .ncipi . go . j p/cgi -bin/tr an_web_cgi_ej j e 



1/9/2007 



JP,2000-245013,A [DETAILED DESCRIPTION] 



Page 3 of 12 



at the time of car start, the start engine performance which was excellent even when accumulation-of- 

electricity equipment and the electric motor of a low battery were used is obtained. 

[0018] regenerative braking and engine brake according to an electric motor (motor generator) since it 

has an engine brake force-control means to control the magnitude of the engine brake force by the 7th 

invention by carrying out slip control of the 1 st clutch in the high-speed stage which links an engine with 

an output member directly — or desired damping force can be generated only in engine brake. 

[0019] 

[Embodiment of the Invention] here — this invention — as an electric motor — dozens — although it is 
effective especially when using about V thing which operates by the low battery comparatively, it is also 
possible to use the electric motor which operates by the high voltage. It not only generates torque as a 
source of driving force, but as an electric motor, the motor generator which can be generated electricity 
by carrying out a rotation drive with the kinetic energy of a car is used suitably. As an engine, a gasoline 
engine, a diesel power plant, etc. are used suitably. 

[0020] Although it is desirable to connect with the 2nd sun gear through the 1 st clutch as for an engine, 
it can also be directly connected with the 2nd sun gear through hydraulic couplings, such as a torque 
converter and Froude coupling, (without using the 1 st clutch). In order to prevent a gear change shock 
etc., you may make it arrange a hydraulic coupling between the 1st clutch and an engine. 
[0021] as the main change gear — dozens — although that from which a big change gear ratio is obtained 
before the main change gear empty vehicle ring is good and nonstep variable speed gears, such as a belt 
type, are suitably used like the 5th invention when using the electric motor of the low battery of V, the 
change gear of owner stages, such as an epicyclic gear type and a biaxial engagement type, can also be 
used. In the case of a nonstep variable speed gear, since a gear change shock hardly occurs, the hydraulic 
coupling between an engine and the 1st clutch is not necessarily required. The manual gear change type 
by which an owner stage and the automatic gear change type which is not scrupulous stepless and 
changes a change gear ratio and a gear ratio automatically according to an accelerator control input, the 
vehicle speed, etc. also change a change gear ratio and a gear ratio with a gear change actuator 
mechanically according to shift-lever actuation, switch actuation, etc. of an operation vehicle is 
sufficient as the main change gear. 

[0022] As the 1st epicyclic gear drive and the 2nd epicyclic gear drive, although which epicyclic gear 
drive of a double planetary mold and a simple planetary mold can also be used, respectively, like the 4th 
invention, the 1st epicyclic gear drive is a double planetary mold, and, as for the 2nd epicyclic gear 
drive, considering as a simple planetary mold is desirable. 

[0023] As a reaction force brake, the 1st clutch, and the 2nd clutch, the thing of friction engagement 
types, such as an oil pressure veneer type and a multi-plate type, is used suitably, and can carry out slip 
engagement if needed. With three engagement equipments, such as this, although required various gear 
change modes, such as order ** and regenerative braking, can be formed, still more nearly another brake 
and clutch can also be prepared. Although what is necessary is just to generate oil pressure in an electric 
oil pump when using a hydraulic clutch and a hydraulic brake, an electromagnetic clutch and an 
electromagnetic brake are also employable. 

[0024] Although the 2nd clutch should just be prepared so that all the rotation elements of the 1st 
epicyclic gear drive and the 2nd epicyclic gear drive may really be rotated, it is desirable to prepare so 
that the 1st sun gear and the 2nd sun gear may be connected and intercepted, for example in the 4th 
invention. In that case, what is necessary is just to form an electric motor, without going via the 2nd 
clutch, so that it may always connect with the 1 st sun gear. 

[0025] When the shift lever is operated into the transit position, the creep torque generating means of the 
6th invention is constituted so that an accelerator may generate the creep torque whose OFF (un- 
operating it) is also extent which can move forward or reverse a car. When the vehicle speed exceeds the 
predetermined low vehicle speed (for example, several km/(o f clock)) near abbreviation 0 by creep 
torque, or when an accelerator is operated, a start means is constituted avoiding an engine stall by 
carrying out slip control of said 1 st clutch, while putting an engine into operation so that engine transfer 
torque may be increased gradually and start control may be performed. As for a creep torque generating 
means, in the 3rd invention, in order **, an auxiliary transmission performs control in the state of a low- 
speed stage, and while an auxiliary transmission performs control in the state of a high-speed stage at the 
time of advance, a start means is constituted at the time of go-astern so that an auxiliary transmission 
may perform control in the state of a low-speed stage. 

[0026] When accumulation-of-electricity equipment is over the amount of maximum-permissible 
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accumulation of electricity, it may make only engine brake act instead of regenerative braking by the 
electric motor, although the engine brake force-control means of the 7th invention is constituted so that 
engine brake may be made effective together with regenerative braking by the electric motor so that 
sufficient source brake of driving force may be obtained even when using the electric motor (motor 
generator) of a low battery. 

[0027] Hereafter, the example of this invention is explained to a detail, referring to a drawing. Drawing 
1 is the main point Fig. of the hybrid driving gear 1 0 which is one example of this invention. This hybrid 
driving gear 1 0 is for FF (front engine front drive) cars, it has the gasoline engine 1 2 which operates by 
combustion of a fuel, the motor generator 14 which has a function as the electric motor which operates 
with electrical energy, and a generator, the epicyclic gear-type auxiliary transmission 16, the belt-type 
nonstep variable speed gear 18, and the differential gear 20, and driving force is transmitted to the front 
wheel (driving wheel) of the right and left which are not illustrated from output shafts 22R and 22L. The 
input shaft 38 of an engine 12, a motor generator 14, an auxiliary transmission 16, and a nonstep 
variable speed gear 1 8 is arranged in the sequence on the same axis. An engine 1 2 and a motor generator 
14 are the sources of driving force for car transit. Moreover, a nonstep variable speed gear 18 is the main 
change gear, and about three to 1 1 change gear ratio is obtained in this example before output shafts 22R 
and22L. 

[0028] An engine 12 is started when a rotation drive (cranking) is carried out by the motor generator 24, 
and electrical energy is supplied to the motor generator 24 from the dc-battery 26 as accumulation-of- 
electricity equipment, what a dc-battery 26 supplies electrical energy also to a motor generator 14, and is 
operated — it is — this example — about 36V — the thing of a low battery is used comparatively and it 
charges serially during car transit by regenerative braking of a motor generator 14. While putting an 
engine 12 into operation by the motor generator 24 when a motor generator 14 cannot be operated as an 
electric motor when the amount SOC of accumulation of electricity of a dc-battery 26 falls below to a 
predetermined value namely, a dc-battery 26 is charged by carrying out a rotation drive and making a 
motor generator 24 generate with the engine 12. The amount SOC of accumulation of electricity of 
extent which can put an engine 12 into operation by the motor generator 24 is always secured to a dc- 
battery 26. 

[0029] The auxiliary transmission 16 is equipped with the 1st epicyclic gear drive 30 of the double 
planetary mold which approached mutually and was arranged in juxtaposition, and the 2nd epicyclic 
gear drive 32 of a simple planetary mold. These epicyclic gear drives 30 and 32 are RABINIYO molds 
with which the pinion gear by the side of the ring wheel of the carrier of the 1 st epicyclic gear drive 30 
and the pinion gear of the carrier of the 2nd epicyclic gear drive 32 are unified while having the common 
ring wheel R and Carrier C. And said motor generator 14 is connected with the sun gear SI of the 1st 
epicyclic gear drive 30, and an engine 12 is connected with the sun gear S2 of the 2nd epicyclic gear 
drive 32 through the 1st clutch CI and a damper gear 34. Moreover, while the sun gears SI and S2, such 
as it, are connected with the 2nd clutch C2, the reaction force brake B connects with housing 44, as for 
Carrier C, rotation is prevented, and the ring wheel R is connected with the input shaft 38 of a nonstep 
variable speed gear 18 through the output member 36. Clutches CI and C2 and the reaction force brake 
B are the things of the friction engagement type made to all carry out friction engagement with an 
actuator. The above-mentioned sun gears SI and S2 are the 1st sun gear and the 2nd sun gear, 
respectively, Carrier C is equivalent to the rotation element for reaction force with the 1st carrier and the 
2nd carrier, and a ring wheel R is equivalent to the rotation element for an output by the 1st ring wheel 
and the 2nd ring wheel. 

[0030] The above-mentioned sun gear SI is connected to the 2nd clutch C2 prepared in the engine 12 
side rather than the motor generator 14 through the connection member 40 of the shape of a cylinder 
arranged by penetrating the core of the motor generator 14 which adjoins the 1st epicyclic gear drive 30 
and is arranged, and Rota of a motor generator 14 is being fixed to the mid-position of the connection 
member 40 by relative rotation impossible, a sun gear S2 — the above-mentioned connection member 40 
— inserting in — relativity — while connecting with the 1st clutch CI prepared in the engine 12 side 
rather than the motor generator 14 through the connection member 42 arranged pivotable, it connects 
with the 2nd clutch C2, without going via the 1st clutch CI. Moreover, said reaction force brake B is 
arranged so that the carrier C which begins to be prolonged from between an auxiliary transmission 16 
and motor generators 14 to a periphery side may be fixed to housing 44. 

[0031] Drawing 2 is the collinear Fig. which expresses the interrelation of the rotational frequency of 
each rotation elements SI, S2, R, and C of the above-mentioned auxiliary transmission 16 in a straight 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/9/2007 



JP,2000-245013,A [DETAILED DESCRIPTION] 



Page 5 of 12 



line, an axis of ordinate is a rotational frequency and the location and spacing of each rotation elements 
SI, S2, R, and C become settled uniquely by the gear ratio rhol and rho2 of a connection condition or 
epicyclic gear drives 30 and 32. While the sun gears SI and S2 which are input rotation elements are 
mutually located to the both ends of the opposite side on this collinear Fig., the ring wheel R which is a 
rotation element for an output is located between Carriers C and the sun gears SI which are a rotation 
element for reaction force. 

[0032] the actuation position (refer to drawing 6 ) of a shift lever when drawing 3 is drawing showing 
the relation between the engagement condition of clutches CI and C2 and the reaction force brake B, 
and the gear change mode (an example) of an auxiliary transmission 16, it uses an engine 12 as a source 
of driving force and it uses a motor generator 14 as a source of driving force etc. — a case — dividing — 
carrying out — being shown . Fundamentally, proper use of an engine 12 and a motor generator 14 is 
defined as shown in drawing 4 , it uses an engine 12 with the high vehicle speed and high torque 
(accelerator control input size), and uses a motor generator 14 with the low vehicle speed and low torque 
(accelerator control input smallness). In this example which uses the motor generator 14 of a low 
battery, the use range of a motor generator 14 is comparatively narrow, and is limited to the creep torque 
and few travel corridors at the time of a car halt. Moreover, this boundary line changes according to the 
change gear ratio of a nonstep variable speed gear 18 etc. Moreover, at the time of moderation, a motor 
generator 14 performs regenerative braking and a dc-battery 26 is charged. 

[0033] The "D" position of drawing 6 is the automatic gear change location which carries out advance 
transit while changing continuously the change gear ratio of a nonstep variable speed gear 1 8 according 
to operational status, such as an accelerator control input and the vehicle speed, according to the gear 
change conditions defined beforehand. The "M" position is the owner stage manual gear change location 
to which the change gear ratio of a nonstep variable speed gear 1 8 is gradually changed like an owner 
stage change gear by operating a shift lever in the location or the "-" location. The "B" position is a 
stepless manual gear change location to which the change gear ratio of a nonstep variable speed gear 1 8 
is continuously changed according to the cross-direction location of a shift lever. Moreover, "R" is the 
reverse location which reverses a car, "N" is a neutral location and "P" is a parked position which 
prevents transit of a car by the Parkin Grock device etc. 

[0034] In drawing 3 , by making an engine 12 into the source of driving force, while making clutches CI 
and C2 engaged, by both the "D", "M M , and "B" positions that carry out advance transit, a change gear 
ratio is formed in the high-speed advance mode "2nd" of 1 by releasing the reaction force brake B. This 
high-speed advance mode "2nd" is equivalent to a high-speed stage. In that case, if slip engagement of 
the 1st clutch CI is carried out, even when the engine low-speed advance mode "2nd (low speed)" in 
which engine start is possible is formed and a motor generator 14 cannot be used by a fall, failure, etc. of 
a dc-battery 26 of the amount SOC of accumulation of electricity, the creep torque of the advance 
direction can be generated with an engine 12, or a car can be started for the front. By the "R" position, 
while making the 1st clutch CI and the reaction force brake B engaged, a change gear ratio is formed by 
releasing the 2nd clutch C2 in the high-speed go-astern mode "a high speed" of -1/rho 2 (rho 2 is the 
gear ratio (number of teeth of the number of teeth / ring wheel R of the = sun gear S2) of the 2nd 
epicyclic gear drive 32). In that case, if slip engagement of the 1st clutch CI is carried out, even when 
the engine low-speed go-astern mode "a low speed (engine)" in which engine start is possible is formed 
like the time of advance and a motor generator 14 cannot be used by a fall, failure, etc. of a dc-battery 26 
of the amount SOC of accumulation of electricity, the creep torque of the go-astern direction can be 
generated with an engine 12, or a car can be started back. Moreover, by both the "N" positions, while 
releasing clutches CI and C2, the power transfer from an engine 12 is intercepted by making the reaction 
force brake B engaged. 

[0035] By making a motor generator 14 into the source of driving force, by both the "D", "M", and "B" 
positions that carry out advance transit, while low-speed advance mode "1st" is formed and generating 
the creep torque of the advance direction at the time of a car halt by making the reaction force brake B 
engaged while releasing clutches CI and C2, it departs according to accelerator actuation. The change 
gear ratio at this time is comparatively large at 1/rho 1 (rho 1 is the gear ratio (number of teeth of the 
number of teeth / ring wheel R of the = sun gear SI) of the 1st epicyclic gear drive 30), and since big 
torque amplification is acquired, also in the big change gear ratio of a nonstep variable speed gear 18, 
and the motor generator 14 conjointly operated by the about [ 36V ] electrical potential difference, 
practically satisfying creep torque and the practically satisfying start engine performance are obtained. 
This low-speed advance mode "1st" is a low-speed stage. In this example, it is rhol<rho2, and the 
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above-mentioned change gear ratio 1/rho 1 is larger than magnitude |-l-/rho2| of the change gear ratio in 
the case of making the 1st clutch CI engaged and carrying out go-astern transit using an engine 12, and a 
big torque-amplification operation is acquired. 

[0036] And after the number of rotations of an engine 12 synchronizes with a sun gear S2, it makes the 
1st clutch CI engaged, and the shift to high-speed advance mode "2nd" with an engine 12 from the 
above-mentioned low-speed advance mode " 1 st" stops the electric power supply to a motor generator 1 4 
after that, and is made into unloaded condition while it releases the reaction force brake B and really 
rotates an auxiliary transmission 16, making the 2nd clutch C2 engaged. 

[0037] Moreover, by releasing the reaction force brake B, while making both the clutches CI and C2 
engaged The change gear ratio which runs as a source of driving force both an engine 12 and the motor 
generator 14 is formed in the assistant mode "2nd (assistance)" of 1. If the 2nd clutch C2 is made 
engaged while releasing the 1st clutch CI and the reaction force brake B, the change gear ratio which 
generates damping force will be formed in the regenerative-braking mode "2nd (regeneration)" of 1, 
carrying out regenerative control of the motor generator 14, and charging efficiently. In addition, 
assistant mode "2nd (assistance)" should just operate a motor generator 14 at the time of activation in 
high-speed advance mode "2nd" with an engine 12, and regenerative-braking mode "2nd (regeneration)" 
should just carry out regenerative control of the motor generator 14 while it releases the 1st clutch CI 
and separates an engine 12 at the time of activation in high-speed advance mode "2nd" with an engine 
12. 

[0038] Moreover, by making a motor generator 14 into the source of driving force, by both the "R" 
positions that carry out go-astern transit, while generating [ by making the reaction force brake B 
engaged, while releasing clutches CI and C2 ] the creep torque of the go-astern direction at the time of a 
car halt by forming low-speed go-astern mode "a low speed (motor)", and making a motor generator 14 
generate the torque of inverse rotation, according to accelerator actuation, it departs back. The change 
gear ratio at this time is comparatively large at -1/rho 1, and since big torque amplification is acquired, 
also in the big change gear ratio of a nonstep variable speed gear 18, and the motor generator 14 
conjointly operated by the about [ 36V ] electrical potential difference, practically satisfying creep 
torque and the practically satisfying start engine performance are obtained. This low-speed go-astern 
mode "a low speed (motor)" is a low-speed stage. And what is necessary is to stop the electric power 
supply to a motor generator 1 4, and just to make it into unloaded condition, after the shift to high-speed 
go-astern mode "a high speed" with an engine 12 from this low-speed go-astern mode "a low speed 
(motor)" operates an engine 12 and makes the 1st clutch CI engaged. 

[0039] Drawing 5 is drawing showing the control network which controls actuation of the hybrid driving 
gear 10 of this example. While various kinds of signals are inputted into ECU (Electronic Control Unit) 
50 from a switch, a sensor, etc. which are shown in the left-hand side of drawing 5 By outputting a 
control signal etc. to various kinds of equipments which perform signal processing according to the 
program beforehand memorized by ROM etc., and are shown in right-hand side For example, the vehicle 
speed V, the accelerator opening (control input of an accelerator pedal) theta, a shift position (actuated 
valve position of a shift lever), According to operational status, such as existence of the amount SOC of 
dc-battery accumulation of electricity, and foot-brake actuation, the gear change mode of an auxiliary 
transmission 16 is switched, or actuation of an engine 12 and a motor generator 14 is controlled. 
[0040] The deceleration / torque configuration switch 52 of drawing 5 are constituted by the slide switch 
as shown in drawin g 7 , and is arranged near the shift lever etc. This adjusts the regenerative-braking 
torque of the motor generator 14 in case an auxiliary transmission 16 is in regenerative-braking mode 
"2nd (regeneration)" manually, and damping torque increases, so that it lengthens to the front. That is, 
according to the actuated valve position of this deceleration / torque configuration switch, the map of the 
regenerative-braking torque of a motor generator 14 is moved up and down in drawing 4 . According to 
the actuated valve position of deceleration / torque configuration switch 52, an established state is 
expressed in the setting decelerating indicator 54 of drawing 8 as the backward arrow head by which die 
length becomes long, so that regenerative-braking torque becomes large. This setting decelerating 
indicator 54 is formed in an instrument panel. 

[0041] Moreover, the controller (MG14) 60 of drawing 5 and a controller (MG24) 62 are the inverters 
which perform output (torque) control, regenerative control, etc. of motor generators 14 and 24, and the 
electric oil pump 64 is for supplying oil pressure to the clutches CI and C2 of said auxiliary transmission 
16, Brake B, or ABS actuator 66 grade. The system indicator 68 becomes active when a shift lever is 
operated to the aforementioned "M" position or the "B" position, and as shown in drawing 9 , it carries 
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out the digital readout of the change gear ratio of the whole nonstep variable speed gear. When a change 
gear ratio does not light up by the "M" position and the "B" position for a certain reason, it succeeds in a 
fail judging. You may make it blink a change gear ratio at the time of fail. 

[0042] A shift position switch 70 is for detecting the shift position (actuation position) of a shift lever. A 
speed sensor 72 is for detecting the vehicle speed V, and the foot-brake switch 74 is for detecting the 
existence (ON, OFF) of treading-in actuation of a foot brake. The accelerator opening sensor 76 is for 
detecting the accelerator opening (control input of an accelerator pedal) theta. The dc-battery SOC 
sensor 78 is for detecting the amount SOC of accumulation of electricity of a dc-battery 26. An engine 
speed sensor 80 is for detecting an engine speed NE, and an ignition switch 82 is for switching ON of 
the drive system of the hybrid driving gear 10, and OFF (it not being for lighting an engine 12). In 
addition, ignition in an engine 12 is automatically performed according to a run state etc. 
[0043] Here, when the auxiliary transmission 16 of the hybrid driving gear 10 of this example runs a 
motor generator 14 as a source of driving force, the big change gear ratio 1/rho 1 or -1/rho 1 is obtained 
in the low-speed stage materialized by making the reaction force brake B engaged, i.e., low-speed 
advance mode, "1st", and low-speed go-astern mode "a low speed (motor)." Moreover, at low-speed 
stages "1st", such as this, and "a low speed (motor)", the torque amplification from the electric motor 14 
to the output member 36 is larger than the torque amplification (torque amplification at the time of high- 
speed go-astern mode "a high speed") from the engine 12 to the output member 36. For this reason, 
using about [ 36V ] the dc-battery 26 and motor generator 14 of a low battery, the creep torque of 
magnitude practically sufficient at the time of a stop can be generated, or a car can be started as it is. 
[0044] Moreover, while the 1st clutch CI is formed between an engine 12 and a sun gear S2 Since the 
2nd clutch C2 is formed among sun gears SI and S2 so that an auxiliary transmission 16 may really be 
rotated, By being made for the reaction force brake B to be engaged while both the 1st clutch CI and the 
2nd clutch C2 are released, said low-speed stage "1st", A change gear ratio by forming "a low speed 
(motor)", and also releasing the reaction force brake B, while being made for both the 1st clutch CI and 
the 2nd clutch C2 to be engaged The high-speed stage of 1, Namely, by releasing the 1st clutch CI in 
high-speed advance mode "2nd", assistant mode "2nd (assistance)", and its high-speed advance mode 
"2nd", and separating an engine 12 Various gear change modes shown in drawing 3 by the change of 
three engagement equipments CI, C2, and B, such as regenerative-braking mode "2nd (regeneration)" in 
which damping force is generated while carrying out regenerative control of the motor generator 14 and 
charging efficiently, are obtained. 

[0045] Moreover, since both the epicyclic gear drives 30 and 32 consist of sun gears SI and S2 and a 
common ring wheel R, and a total of four rotation elements of Carrier C, there being little engagement 
equipment of a clutch or a brake and ending etc. is constituted by that equipment is easy as a whole and 
the compact. Since it is the RABINIYO mold with which the pinion gear by the side of the ring wheel of 
the carrier of the 1st epicyclic gear drive 30 and the pinion gear of the carrier of the 2nd epicyclic gear 
drive 32 are unified especially, components mark decrease and it is constituted by still easier and the 
compact. 

[0046] Moreover, while the sun gear SI is connected to the 2nd clutch C2 through the connection 
member 40 of the shape of a cylinder arranged by penetrating the core of a motor generator 14 While it 
is being fixed to the mid-position of the connection member 40 by relative rotation impossible, Rota of a 
motor generator 14 a sun gear S2 the connection member 40 — inserting in — relativity, while connecting, 
with the 1st clutch CI through the connection member 42 arranged pivotable The connection member 42 
is connected to the 2nd clutch C2, without going via the 1st clutch CI . The reaction force brake B Since 
the carrier C which begins to be prolonged from between an auxiliary transmission 16 and motor 
generators 14 to a periphery side is fixed to housing 44 and a ring wheel R is connected to the input shaft 
38 of a nonstep variable speed gear 18 through the output member 36 as it is, The management 
(connection structure etc.) for connecting an engine 12, a motor generator 14, the reaction force brake B, 
and the output member 36 is easy. 

[0047] Next, the example of such change-over control in the gear change mode of the auxiliary 
transmission 16 of the hybrid driving gear 10 is explained with reference to drawing 1 0 - drawing 1 3 . 
Drawing 10 is an example of the change-over control at the time of advance transit, and is performed 
using the map shown in drawing 1 1 instead of said drawing 4 . Moreover, drawing 12 is an example of 
the change-over control at the time of go-astern transit, and is performed using the map shown in 
drawing 1 3 . All are performed by said ECU50 according to the program defined beforehand. 
[0048] Input signal processing of reading various kinds of signals required for this control is performed, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/9/2007 



JP,2000-245013,A [DETAILED DESCRIPTION] 



Page 8 of 12 



and it judges whether the actuated valve position of a shift lever is an advance position, i.e., "D", "M", or 
"B" by step SI -2 step SI -1 of drawing 10 based on the signal supplied from a shift position switch 70. If 
it is an advance position, in step SI -3, it is based on the current car operational status V, i.e., the vehicle 
speed, and the accelerator control input theta. According to the change-over map of drawing 1 1 , judge 
whether it is the field in low-speed advance mode "1st", and if it is the field of "1st" Step S While 
releasing clutches CI and C2 by 1-4, and engaging Brake B and making gear change mode into low- 
speed advance mode "1st", power running control of the motor generator 14 is carried out, and 
predetermined driving torque is generated, the case where the accelerator control input theta is 
abbreviation 0 although the torque at this time is fundamentally defined according to the accelerator 
control input theta - abbreviation — if it is a level flat way, the creep torque which is extent which can 
advance a car slowly will be generated. In addition, the vehicle speed V of the field of "1st" in drawin g 
11 is the range of the low vehicle speed of about several km/o'clock or less. Moreover, treading-in 
actuation of the brake pedal is carried out, and creep torque is generated even when the vehicle speed V 
is 0. 

[0049] When decision of above-mentioned step SI -3 is NO (i.e., when it is not the field of "1st"), by 
step SI -5, cranking of the engine 12 is carried out by the motor generator 24, and it starts. That is, an 
engine 12 is put into operation, without affecting the driving torque, advancing a car by the driving 
torque by the motor generator 14. Step S In 1-6, while releasing Brake B, it is engaged and is really 
made for the 2nd clutch C2 to be rotated by the auxiliary transmission 16. Step S In 1-7, it is based on 
the current car operational status V, i.e., the vehicle speed, and the accelerator control input theta. 
According to the change-over map of drawing 1 1 , it judges whether it is the field in high-speed advance 
mode "2nd." If the vehicle speed V is the field in high-speed large advance mode "2nd" comparatively, 
while performing less than [ step SI -10 ], when it is not the field in high-speed advance mode "2nd", in 
the case of the field in low-speed engine low-speed advance mode "2nd (low speed)", less than [ step Sl- 
8 ] is performed. 

[0050] Step S In 1-8, an engine torque is transmitted by carrying out slip engagement of the 1st clutch 
CI, maintaining an engine 12 more than a predetermined engine speed without a possibility of carrying 
out an engine stall. Moreover, in step SI -9, power running control of a motor generator 14 is continued, 
and advance transit is carried out, using both an engine 12 and the motor generator 14 as the source of 
driving force by this. Namely, in this field, it runs in engine + motor transit mode. On the other hand, by 
step SI -10, full engagement of the 1st clutch CI is carried out so that an engine torque may be 
transmitted efficiently, and power running control of a motor generator 14 is stopped by step Sl-1 1 . This 
becomes the engine transit mode which runs only an engine 12 as a source of driving force. Even if this 
field carries out full engagement of the 1st clutch CI, it is set as a vehicle speed region without a 
possibility of producing an engine stall. 

[0051] In addition, although regenerative-braking mode "2nd (regeneration)" of drawing 1 1 is performed 
at the time of an accelerator close by-pass bulb completely and brakes operation etc., it is omitted in the 
flow chart of drawing 10 . 

[0052] Input signal processing of reading various kinds of signals required for this control is performed, 
and the actuated valve position of a shift lever judges whether it is a go-astern position "R" by step S2-2 
step S2-1 of drawing 12 based on the signal supplied from a shift position switch 70. If it is a go-astern 
position, in step S2-3, it is based on the current car operational status V, i.e., the vehicle speed, and the 
accelerator control input theta. According to the change-over map of drawing 13 , judge whether it is the 
field in low-speed go-astern mode "a low speed (motor)", and if it is a field "low-speed (motor)" Step S 
While releasing clutches CI and C2 by 2-4, and engaging Brake B and making gear change mode into 
low-speed go-astern mode "a low speed (motor)", power running control of the motor generator 14 is 
carried out, and predetermined driving torque is generated, the case where the accelerator control input 
theta is abbreviation 0 although the torque at this time is fundamentally defined according to the 
accelerator control input theta - abbreviation - if it is a level flat way, the creep torque which is extent 
which can reverse a car slowly will be generated. In addition, the vehicle speed V of the field of "the low 
speed (motor)" in drawing 13 is the range of the low vehicle speed of about several km/o'clock or less. 
Moreover, treading-in actuation of the brake pedal is carried out, and creep torque is generated even 
when the vehicle speed V is 0. 

[0053] When decision of above-mentioned step S2-3 is NO (i.e., when it is not a field "low-speed 
(motor)"), by step S2-5, cranking of the engine 12 is carried out by the motor generator 24, and it starts. 
That is, an engine 12 is put into operation, without affecting the driving torque, advancing a car by the 
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driving torque by the motor generator 14. Step S In 2-6, it is based on the current car operational status 
V, i.e., the vehicle speed, and the accelerator control input theta. According to the change-over map of 
drawing 1 3 , it judges whether it is the field in high-speed go-astern mode "a high speed." If the vehicle 
speed V is the field in high-speed large go-astern mode "a high speed" comparatively, while performing 
less than [ step S2-9 ], when it is not the field in high-speed go-astern mode "a high speed", in the case 
of the field in low-speed engine low-speed go-astern mode "a low speed (engine)", less than [ step S2-7 ] 
is performed. 

[0054] Step S In 2-7, an engine torque is transmitted by carrying out slip engagement of the 1st clutch 
CI, maintaining an engine 12 more than a predetermined engine speed without a possibility of carrying 
out an engine stall. Moreover, in step S2-8, power running control of a motor generator 14 is continued, 
and go-astern transit is carried out, using both an engine 12 and the motor generator 14 as the source of 
driving force by this. Namely, in this field, it runs in engine + motor transit mode. On the other hand, by 
step S2-9, full engagement of the 1st clutch CI is carried out so that an engine torque may be transmitted 
efficiently, and power running control of a motor generator 14 is stopped by step S2-10. This becomes 
the engine transit mode which runs only an engine 12 as a source of driving force. Even if this field 
carries out full engagement of the 1st clutch CI, it is set as a vehicle speed region without a possibility 
of producing an engine stall. 

[0055] In addition, "the regeneration in "low-speed (motor)"" of drawing 1 3 is omitted with the flow 
chart of drawing 12 , although the gear change mode of an auxiliary transmission 16 carries out 
regenerative control of the motor generator 14 in the state of low-speed go-astern mode "a low speed 
(motor)" and is performed at the time of an accelerator close by-pass bulb completely and brakes 
operation etc. 

[0056] In this example, while order ** generates creep torque in power running control of a motor 
generator 14 at the time of the stop at an advance position or a go-astern position, or low-speed transit, 
in order to put an engine 12 into operation and to depart as a source of driving force from both an engine 
12 and the motor generator 14, at the time of the car start exceeding the low-speed travel corridor, the 
start engine performance which was excellent irrespective of the dc-battery 26 of a low battery or use of 
a motor generator 14 is obtained. 

[0057] This example is one example of the 6th invention, the part which performs step SI -4 and S2-4 
among a series of signal processing by ECU50 is functioning as a creep torque generating means, and 
the part which performs step SI -5, SI -8, SI -9, S2-5, S2-7, and S2-8 is functioning as a start means. 
[0058] Drawing 14 and drawing 1 5 are the flow charts explaining the actuation at the time of generating 
the source brake of driving force in said hybrid driving gear 10, and, similarly are performed by ECU50. 

[0059] Input signal processing of reading various kinds of signals required for this control is performed, 
and it judges whether regeneration conditions are satisfied by step S3-2 step S3-1 of drawing 14 . 
Regeneration conditions are for example, more than the predetermined vehicle speed, and are [ that it is 
an accelerator close by-pass bulb completely or ] in the coast condition of not driving, and are judged 
based on the signal supplied from a speed sensor 72 or the accelerator opening sensor 76. When 
regeneration conditions are satisfied, the amount SOC of accumulation of electricity is the amount 
SOCF of maximum-permissible accumulation of electricity at step S3-3. ****** above is judged and it 
is SOC>=SOCF. Since it cannot charge any more, a case generates engine brake instead of regenerative 
braking by the motor generator 14 by performing less than [ step S3 -4 ]. namely, — while switching the 
gear change mode of an auxiliary transmission 16 to high-speed advance mode "2nd" by step S3-4 — 
step S3-5 - (b) of drawing 16 By carrying out engagement control of the 1st clutch CI according to a 
map, the desired engine brake force is generated by the rotational resistance of an engine 12. In this case, 
in the low vehicle speed (V<=V2) which needs engine brake and which does not need engine brake so 
much although full engagement of the 1st clutch CI is comparatively carried out with the high vehicle 
speed (V>V2), slip control of the 1st clutch CI is carried out. In this slip control, preventing an engine 
stall, when enlarging the engagement force of the 1st clutch CI, making slip ratio small, when enlarging 
the engine brake force, and making the engine brake force small, the engagement force of the 1 st clutch 
CI is made low, and slip ratio is enlarged. The above V2 is a value for setting up the vehicle speed 
region which should consider an engine stall. 

[0060] Step S The amount SOC of accumulation of electricity when decision of 3-3 is NO is the amount 
SOCF of maximum-permissible accumulation of electricity. When low, less than [ step S3 -6 ] is 
performed, and it is (a) of drawing 16 . The source brake of driving force is generated according to a 
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map. Step S In 3-6, the vehicle speed V judges whether it is less than [ predetermined vehicle speed 
VI ], and, in V<=V1, performs less than [ step S3-7 ]. The predetermined vehicle speed VI is the low 
vehicle speed near abbreviation 0, carries out regenerative control of the motor generator 14 by step S3- 
8, and generates the source brake of driving force while it switches an auxiliary transmission 16 to low- 
speed advance mode "1st" by step S3 -7 in consideration of the next start. 

[0061] Step S When decision of 3-6 is NO, when larger than the predetermined vehicle speed VI , the 
vehicle speed V performs step S3 -9 of drawin g 15 , and switches the gear change mode of an auxiliary 
transmission 16 to high-speed advance mode "2nd." Step S The vehicle speed V judges whether it is less 
than [ predetermined vehicle speed V2 ], and in V<=V2, regenerative control of the motor generator 14 
is carried out by step S3-12 3-10 while carrying out slip engagement of the 1st clutch CI by step S3-1 1 
and generating the engine brake force. The slip ratio of the 1st clutch CI is suitably set up according to 
the required engine brake force etc., and is generated together with the damping force by regenerative 
control by the desired source brake of driving force. Moreover, when larger than the predetermined 
vehicle speed V2, while the vehicle speed V carries out full engagement of the 1st clutch CI by step S3- 

13 and generates the engine brake force, it carries out regenerative control of the motor generator 14 by 
step S3-12. 

[0062] In addition, the above-mentioned step S3- 10, S3-1 1, and S3- 13 are good to carry out if needed, 
when source brake of driving force sufficient by just the regenerative control of the motor generator 14 
of step S3-12 is not obtained. Moreover, in case full engagement of the 1st clutch CI is carried out and 
the engine brake force is made to act, the engine brake force can also be adjusted by closing motion 
control of an electronic throttle valve. Although what is necessary is just to carry out at least about the 
total source brake of driving force by either the regenerative control of a motor generator 14, and engine 
brake control (slip control of the 1st clutch CI or electronic throttle control), it is also possible to adjust 
both, respectively. Moreover, although slip control of the 1st clutch CI is performed less than [ vehicle 
speed V2 ] at drawing 16 , it may be made to perform slip control of the 1st clutch CI in the whole 
region which generates engine brake if needed. 

[0063] In this example, an engine 12 is set at high-speed advance mode "2nd" on the high-speed stage 
and concrete target linking directly to the output member 36. Since the engine brake force of the 
magnitude of arbitration is acquired by carrying out slip control of the 1st clutch CI, Step S While being 
able to generate desired damping force by the regenerative control and engine brake by the motor 
generator 14 in 3-1 1 and S3-12 Also in step S3-5 which cannot carry out regenerative control of a motor 
generator 14, desired damping force can be generated only in engine brake. 

[0064] This example is one example of the 7th invention, and the part which performs step S3-4, S3-5, 
S3-9, and S3-1 1 among a series of signal processing by ECU50 is functioning as an engine brake force- 
control means. 

[0065] In addition, it is possible to generate the engine brake force in the engine low-speed go-astern 
mode "a low speed (engine)" engaged in Brake B at the time of go-astern transit and high-speed go- 
astern mode "a high speed", and the engine brake force can be adjusted by control of the slip ratio of the 
1st clutch CI. 

[0066] Drawin g 17 and drawing 18 are the flow charts explaining another example of the control at the 
time of start of said hybrid driving gear 10, and, similarly are performed by said ECU50. In step S4 -1 of 
drawing 1 7 , input signal processing of reading various kinds of signals required for this control is 
performed, and it judges whether the actuated valve position of a shift lever is a transit position, i.e., 
"D", "M", "B", or "R" at step S4 -2 based on the signal from a shift position switch 70. If it is a transit 
position, while the vehicle speed V will judge whether it is less than [ predetermined vehicle speed V3 ] 
and, as for the case of V<=V3, will perform -five or less step S4 in step S4 -3, the vehicle speed V 
switches the gear change mode of an auxiliary transmission 16 according to change-over maps, such as 
said drawing 1 1 and drawing 13 , in step S4 -4, when larger than the predetermined vehicle speed V3. 
The predetermined vehicle speed V3 is the about several km [/o'clock ] low vehicle speed. 
[0067] In step S4 -5, it judges whether it is (ON) by which treading-in actuation of the foot brake is 
carried out based on the signal from the foot-brake switch 74, and in both the cases of Brake ON, in step 
S4 -7, leech hold control is carried out while suspending actuation of an engine 12 and a motor generator 

14 by step S4 -6. By making oil pressure act on a wheel cylinder using said ABS actuator 66, leech hold 
control locks a wheel, moves forward, and prevents both go-astern. 

[0068] When a foot brake is OFF, step S4 -8 of drawing 1 8 is carried out following above-mentioned 
step S4 -5, and it judges whether a motor generator 14 can use it neither by the motor generator 14 nor 
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failure of electric system, case a motor generator 14 is usable — step S4 -9 — setting — the amount SOC 
of accumulation of electricity — lower limit SOCL above ****** — judging — SOO=SOCL it is — if — 
power running control of the motor generator 14 is carried out by step S4 -12, and predetermined driving 
torque is generated. Lower limit SOCL It is set on the basis of whether it remains, so that the amount 
SOC of accumulation of electricity of a dc-battery 26 can be equal to power running control of a motor 
generator 14. moreover — the case where the accelerator control input theta is abbreviation 0 although 
the torque control of the motor generator 14 of step S4 -12 is fundamentally defined according to the 
accelerator control input theta — abbreviation — if it is a level flat way, the creep torque which is extent 
which can move forward or reverse a car slowly will be generated. In following step S4 -13, leech hold 
control is canceled and start of a car is permitted. 

[0069] The amount SOC of accumulation of electricity when decision of above-mentioned step S4 -9 is 
NO is a lower limit SOCL. When few, an engine 12 is put into operation by the motor generator 24 by 
step S4 -10. In step S4 -1 1, the generated electrical energy is supplied to a motor generator 14 via a dc- 
battery 26 by carrying out generation-of-electrical-energy control of the motor generator 24 by which a 
rotation drive is carried out with an engine 12. By this, power running control is carried out, it can 
always run now a motor generator 14 regardless of the residue (the amount SOC of accumulation of 
electricity) of a dc-battery 26, and said -12 or less step S4 is performed. 

[0070] Moreover, when a motor generator 14 cannot use it, step S4 -14 is performed following step S4 - 
8, while carrying out cranking of the engine 12 by the motor generator 24 and starting, slip control of the 
1st clutch CI is carried out by step S4 -15, and predetermined driving torque is generated. In step S4 -15, 
when the actuated valve position of a shift lever is an advance transit position "D", "M", or "B", the gear 
change mode of an auxiliary transmission 16 is switched to engine low-speed advance mode "2nd (low 
speed)", in the case of a go-astern transit position "R", it switches to engine low-speed go-astern mode "a 
low speed (engine)", and it carries out slip control of the 1st clutch CI. although it is controlled to 
generate the predetermined driving torque according to the accelerator control input theta, slip control of 
the 1st clutch CI avoiding an engine stall - the time of Accelerator OFF ~ also setting - abbreviation - 
if it is a level flat way, the creep torque which is extent which can move forward or reverse a car slowly 
will be generated. 

[0071] The vehicle speed V in this example in the state of [ of the low vehicle speed ] the time of a halt 
not more than predetermined vehicle speed V3 While carrying out priority use of the motor generator 1 4 
fundamentally and generating driving torque, such as creep torque When the amounts SOC of 
accumulation of electricity of a dc-battery 26 are insufficient, while carrying out the rotation drive of the 
motor generator 24 with an engine 12 In order to carry out generation-of-electrical-energy control of the 
motor generator 24 and to carry out an electric power supply to a motor generator 14, unless a motor 
generator 14 is failure, a car can always be smoothly started using a motor generator 14. Moreover, 
when a motor generator 14 cannot use it, in order to generate driving torque, such as creep torque, in slip 
control of the 1st clutch CI using an engine 12, the smooth start engine performance is obtained at the 
time of failure of a motor generator 14. 

[0072] Drawing 1 9 is a flow chart explaining another example of control of said hybrid driving gear 10, 
and, similarly is performed by said ECU50. In step S5-1 of drawing 19 , input signal processing of 
reading various kinds of signals required for this control is performed, and it judges whether the actuated 
valve position of a shift lever is a transit position, i.e., "D", "M", "B", or "R" step S5-2 based on the 
signal from a shift position switch 70. If it is a transit position, in step S5-3, it judges whether slip 
control of the 1st clutch CI is possible, and when slip control is improper, while expanding the motor 
travel corridor which runs only a motor generator 14 as a source of driving force by step S5-4, slip 
control of the 1st clutch CI will be forbidden by step S5-5. When slip control of the 1st clutch CI is 
improper, it is the case where slip control cannot be performed by fail, a low oil temperature, etc. of the 
control system of the 1st clutch CI. Moreover, expansion of a motor travel corridor is (b) of drawing 20 
about the field of ""2nd(low speed)"+MG", when change-over control in gear change mode is performed 
according to the change-over map of said drawing 1 1 for example, at the time of advance. It considers as 
the "MG" field which generates driving force only in a motor generator 14 so that it may be shown. That 
is, gear change mode is in the condition in engine low-speed advance mode "2nd (low speed)", without 
performing slip control of the 1st clutch CI, a motor generator 14 is operated and driving torque is 
generated. 

[0073] Step S When decision of 5-3 is YES (i.e., when slip control is possible), step S5-6 are performed 
and it judges whether a motor generator 14 can use it neither by the motor generator 14 nor failure of 
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electric system. When a motor generator 14 is usable, it is step S5-7, for example, while performing the 
usual drive change-over control according to the change-over map of drawing 1 1 etc., when a motor 
generator 14 cannot use it, less than [ step S5-8 ] is performed. Step S By 5-8, cranking of the engine 12 
is carried out by the motor generator 24, and it starts, and the engine travel corridor which runs as a 
source of driving force, the slip field 12, i.e., the engine, of the 1st clutch CI, is expanded to the vehicle 
speed V= 0, and power running control of a motor generator 14 is stopped by step S5-9 step S5-10. 
Expansion of an engine travel corridor is (a) of drawing 20 about "1st" field and the field of ""2nd(low 
speed) "+MG", when change-over control in gear change mode is performed according to the change- 
over map of drawing 1 1 for example, at the time of advance. It runs only an engine 12 as a source of 
driving force, considering as "2nd (low speed)" field so that it may be shown, carrying out slip control of 
the 1st clutch CI, and avoiding an engine stall. 

[0074] In this example, in order to expand a motor travel corridor, and to expand an engine travel 
corridor when a motor generator 14 cannot use it when slip control of the 1st clutch CI is improper, the 
always smooth start engine performance is obtained. 

[0075] As mentioned above, although the example of this invention was explained to the detail based on 
the drawing, this is 1 operation gestalt to the last, and this invention can be carried out in the mode 
which added various modification and amelioration based on this contractors knowledge. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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^77fci^xU7 7^£;£-eft(4\ x y v'y^iS^ 

Rl^*xyS/*>(S)iHijit€~F T2nd (igjl) J 
i£^-^e>n, /Wf'J 2 6<Dgm»S0CQ{£T^&l^ 
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xy^yi z?ffimJjfa<DZV-7h>\<t*%£-Z 
trj #y-ya yvit, n^77fc i te&xsfcir? 

tZCt^k*), m&tW-\/p2 (p2(i, ^2M 
Mffi»SH3 2cD^J:t (^y^-VS 2<D®$l/yy 
WrR 0)^80 ) OiS3Itg}t^- F r;S3ij tfl&iLi 

#e>ns 0 wi^tcgn i£x>j-y7&£ 
t -tfft^ Buit^F £ [SHUKc x y y y ?§ji nj^& x y i/ 
yf&i&it^-F TO (x>>?» j *Mi:£-tte> io 

^7X^2 6©ItIS 0 CcDfgT^te^ifT'^ 

yi 2Tiii^co^'j-yh^^%ig^-a-fcD$s 

£t£7W£l£tf/cO-f SCi:tf-etSo tnj 

yi 2^5><^i)^aii^iiKiTl-§o 
[0035] ^e-^y'x^P-^ 1 4*wm-hUt lt 
tui^fT-r^ TDJ , TMJ , TBJ # ? ;j/3y?tt, 

c 2^«(c)S)K-r§^<tfetcs^^ix- 20 

So C<DI$®3giiJ±« l /p l (p HiSB l ifiMffiHSlE 

H3 0©*-nt (=+ry#^s i tonm/v 
mm ) T?jttsfw** < , **awi/*Jf 

l 8<D*t fcasWtfcffiSoT, 3 
l 4fc*J^Tt», £ffl±$£T*tS*U-7h;l^ 

WBifflttfsen*. cofiawjit-H ri s tj 30 

yyi 2*«oT«jijiffr*»&©asaJto**s i 
- 1 /p 2 l «fc o <, ^ h;t/*ti*IftffljW# 
e>ns D 

[0 0 3 6] ^LT, ±EfiaW31 J E- F r l s t J 
Sxyy'yi 2{c,fcSii&j§Mit ; &-F T2ndj 

tt(c, xyyy i ztDmifflLft^y^s 2tmfflL 40 

[0 0 3 7] ^fc, ^7>>fCK C 2 
5fcfcfcfcEa7b-*B*fBtt*3ci:f«:«l;!K xy 
yy 1 2fc«ktf ; e-^^x^u-^ 1 4 coffin fciKIdft 

LTjitTf S^iltbtf 1 <DTi/7* h-t— F T2 n d 

(7y7>h) j tfisas-frfctu m 1 *5?f-c 1 fed; 

tfS*^P-*B*»SSfr*i:i:tfc»2^7-yf-C2 
SrAteS-etttf, *-*S?x*U-* 1 4*@£*J»L 50 
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<D@£SJ»*-K T2 n d (04) J 6tt 
So &*S, TS^ht-F T2nd (7^Xh) J it, 
xy^yi 2 k: £S intuit*- F T2ndj OHfrflf 
fc*-*S>x*U-* 1 4£ft®j£-tm{f&^U 04 
fflW]*- F T2nd (03=) j tt, xyy'yi 2t«fcS 
SSiifijii^- F r 2 n d j ^HfT^fc^ l^77fC 1 

a»ttiTxvj;> 1 2£^9$hr t^uc^-^yx 
1 4 sB^asijw-rntf ai\ 

[0 0 3 8] t-^^'x^U-^ 1 4&Kllfttt 

SHtScfcK.k'Jffiai&iit-K HO j & 

j^ss-e^n, ^e-^x^u— $m 4icjM[iig©F;i' 

* ij -7 i: i: 6 K7^-fe;HSfffcSe 

oT«^ajs-r*. coisosasitfcj:- 1 / p 1 T-Jt 
<> wi^it^#e>ns/cJ6, *g&& 

j ^5.xyyyi 2tcj;5^iimjt ; e-F r;sjlj 
^Tli, xyy"y 1 ZZftmz-erWi 1 ^7>y^C 

1 arfl^S'&fcttfct-^j'x^u-if 1 4^\©m^m 
[0039] 0 5 it. *nmmcD/^7v v mm&m 

1 0Off»*WIH"*MW3fitt*^"rHT, ECU (El 
ectronic Control Unit) 5 0 tCtiH 5 (DfcMK-frt 7*4 

e> y^h^y'yay (3/7 hW< 

-OS^tiB) , A7fiJlliS0C, 77h7*l/- 

l^-F^O^^rcO, xyy'yi 2*3«fco*€~f^ 

[0 0 4 0] 0 5OM5iig/h;b^^X'f'-y^5 2 

«x I'J^ii^ 1 6#B£W!te-F T2 n d (04) J 
0D^fCD€~^y*x^l/-^ 1 4<D®&BiWlbJl9%¥9h 

{ig(c^oT> ^e-^y'x^u-^ 1 4©@4$iJi!iF;l/ 
^7©v>v 7tiEI 4 tc*3l^T±T(c^®)?-&5)nScOT*$. 

So 08toiS^M3iJSi'y> 7 ^-^ 5 4tc«, MiUS/ 
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[00 4 1] Sit, 05On>hn-7 (MG 1 4) 6 
0, ayhu-y (MG 2 4) 6 2 (4*— *S?x*U- 
$14. 2 4<D&t> (h;U^) MW3J:tflBl£Mtl9* 

ttl 6©^77fC 1, C2^7U-*B, Sl>ttAB 

&5o i/TsTHVi/'r— £6 814, ->7 FWS— #HU 10 
15 TMJ 4?^>a>S fctt r B J 4?'>"'>ay\iKtl 

TMJ si? v>'y 3 X r B J 3 y^Mirbb^T L 

*i/^«7x-;l/WS*%*nSo 7x-/W$fcl4, 

[0 0 4 2] '>7h^>a^yf7 Ott, ->7F 
l/^-^h^a^ («SfM^>aV) Sr&tii?" 
%tztb<Dt><DX% «ai-fey*7 2H:*av**liJ-r*fc 
i&OtO-e, 7f K7U-+X'f'yf-7 4l47>y F7U 20 
-*0»&*l*flW*i*l (ON, OFF) *fcHrt-*fc 

?\ /^yf'J S OC-try+>-7 8&/Wr'J 2 6 0fll 

soc*«a-rsfc«>ofe©T?, xyfyimsR-feytf 

8 0ltx.yi?ym3®LN E*&iti!>ir%>tztb<Dt><DZ\ ■< 
7->yi'ay7s-<y?-8ZlVU7V y Ffffi£B 1 0 

<omwi^^7-L<ooN, off (xyyyiz%jjsy£t 

[0 0 4 3] C CT, *HMiJ0^^7U 7 FfgfjgB 
1 OOiSiill 6 {4, ^r-^^x^L/-^ 1 4£igfj 

ristj wit-F rfgji c*-*) j t-*# 
%%mit\/p ittciz-i/p i*^#e.nSo $fc» 
ctusofiaa ri s tj , rfgjg (^e-^) j 

1 4fr5tftfj8Wf3 e'VDF^tHftfXV 
2fr6l±l7ja*f3 6^<OF;l/^ti«g 40 

— f mmi mvhktmm) .tofe**^. core 

i6, 3 6 VgfiOffitfEEO'W-f U 2 6^*-*^x* 
Is- 9 1 4*ffl^TH$i|IC||ffl±+^t?<Oi"J 

[0 0 4 4] $fc, xyyyi ztit^ts 2i:©ISI 
tcm 1 *7<y^C ltfSlteWiHic, BJ£3ftl 
6%-(tlHl(E$-a-5«k9K-9-V4 J -VS 1 S 2 i:<DFitc 
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7 b tir^n^c^tCctoT mum 
gristj, rfgjs j tfrifois-e-efts 

iczv^mittf i ossaa, ttt^wmm*- f 

T2 n dj W->7,h€-K T2 n d (Tv'Xh) J , 
^©iSiiSiJJt^— F r 2 n d J XWi 1 f 5 «y f- C 1 
mLTx.y*Jy l 2£i?Jt)fSrr;: tfcfcO, *-*S>x 
1 4«r®^$iJPLT?8!)$S<3tSL!S:A^$i]il!l 
7j£fS££-£SlHl£»e-F T2nd (04) J & 
if, 300^10 1, C2, *5«fctfB<D^&X.T*0 

3 k ©gat- k aniens.. 

[0 0 4 5] f3B£ft$$B3 0, 3 2 54, +>-> 

1, S2, *5«fctfttffl©y>^#i'R, 
COH-4 00|5|(EB*KT*)S*nTlr , 'S^ ^77 

tt^LTlSMony/^ htc«!»s?ns. ftfc, mi 

mmm^mz ottwrovyf^mw-xy 

t tf-fWfcS ttT I ^7^311^/:^ ttft£S( 

[0 0 4 6] 1(4, *-*3>x*l/- 

2 1 4<D^%K5iLTE88*nfeR«[«Oiilfia5*t4 

K, *-*5>x*U-* 1 4COD-^(i^©jI$gg|5^4 

y^-v s 2 «, >§*aaw 4 o *wm Lx^nmmmc 
ERsnfcaisswH zzftLxm i^77fcncg 
MitiX^Ztt&ic, *©JPM88SW4 2t48n t^v 

t^c \*m&tz>ctt£'m2';^v : f-c 2tcgM$n 

1 4i©BA^^afflfJ'NiStf(il-r*+ , J7C* 

>^vyf4 4tc@^'ts t fc-5t^orfe»3, yy^ 

•VR^^SStB^gPMS 6*^LTJfta«3S*l 8© 
A^W3 8(cSi!$n?>rc4!), x»"y 1 2^-^v>' 
x*\s-$ 1 4, S^7U-+B, Wtt3 6*W& 

[0 0 4 7] ^tc, co«k9*/W7U>y FlgiiSBi 

0<Dgl]^3Sjil 6(D^3lt-F<D^$l)®©aWJ^, 

0io~0i 3*&mLxmm?z 0 m 1 o«hujS^t 
B#©fljtfeiM»<o— flj-e, SuiB0 4©f^t)'?{c0 1 nc^ 

777^ffl^tfTbn5„ Sfc, 01 2{4^it^T«f 
©^$IJ®CD-'0IJT*, 01 3K^-rv<y7^ffl^Tfft> 
n^ 0 Htife, ^46^46 6 nfc 7a ^7 A ^oTBuffi 
ECU 5 OtCtOHfT^nSo 

[0 0 4 8] 01 0O7f77'S 1 - 1 T*«, *»C 

X-r-v7S 1-2T14, ->7 hsKy'^s 7X^7^7 0 
P>«*S£n£fgS|{Cg-^Ti/7 F W^-tD^miB 
^WJisK^ay, -f&frlS TDJ , TMJ , SIM 
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l©««V'y^ , tcfieoTfiiiWJi ; e-K ri s tj <Dffi 

*spSjtp*«lrU r i s t j ^m^T-fentfs xf7 

:7S 1 -4T^77fC 1 , C 2£8¥fi&L.ao:/b-* 

B*fiR^LT«a*-F*fiaiiJit-K ri s tj t 

miosis Mi^fca^s-sso c«»w)h^tt, s 
*Wf;:ti7^-b;H*fpaeK:iSi;Tffi4i>e»ns^, 7^ 10 

-7>/U7£f£££#& 0 fcfc, Ell nc&tts ri s 
[0 0 4 9] ±feXr-y7 p S 1 - 3 ©I ijtftf N 0 ©if 

tftt>*> r i s t j owsrcftniaictt, xf7 

7°S 1 -5^-^^!*!^-^ 2 4fC<fc9x>v ; >' 1 20 

l 4ic£3SIIH/l^T?¥ffi£iiul2-e&tf 
5), J E-OKI!ih;U^K»*%4A*iitft<x>'i;>'i 

S l-7T'ti, ^tt<7)$Mafi^f*^-&$jIVt3=t 
tfT^-b/UtfcftSefcS-^T, 0 1 lco^-7-y^c 
{EoTffiBlflBIt-K r2ndj OUWfrSft»* ! PJ»f 

u jtRwmav^ti/^asajit-K r2ndj © 30 

^T-fen^Xr-y7 p S 1 - 1 OWTfcHtrf 5-75, 
iSiittjjS*- F r2ndj OflS«1»4V^**. fa*^ 
ffiiicDxy^yffijiHfiilt-F T2nd (ffiSD J ©fi 

[0 0 5 0] Xf77S 1 -8T*{±, xy->"> 1 2£x 

- 9 "CM:*- 2 ~>*x * U- 2 1 4 0fl?TSJffl*l*ffiU 
cttfcJ:!), xy-y"yi 2 fc^tf*— *^x*U-* l 40 

ro^T-tix > 5; y + *- £ jtff*- F T-jttf -T 5 ot? 
fe-5o -75, xf77S l-i Otli, xy-yyh/l/y 
S.fcSfcSffl 7^-y^C 1 
XT77S1- 1 lTttt-^^i^U-* 1 4 
o^ffiSiIffii^'t'ihf^o cn{c=t0, xyy"yi 2©* 

[0 0 51] fcfc, 0 1 1 ©m^SiJil*- F r 2 n d 50 
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[0 0 5 2] 01 2<D7,x-y^S 2-1 Vlt. **JWK 
XT77S2-2 T*^> i/7 V fl^f 3 > ?W 7f 7 0 

aV-ea&ntf, Xf7 7S2-3(Ct3^T, 9!£cD*M 
SIBRflB"*- fcfc^ii V J; tf 7 * fc;WWHi e ts-j 

I^T % 01 3<DW^V>y^C^oT<fiii^ji^-F 

ii (*-*) j ©«*frS*»*WKU rfiji 

k c 2^p«(ba.o7u-+B^^ur^3i ; &-F 

*-^>*x*U-# 1 4**ffi|P|»LTm£©B»lWI/ 
c:<DB#cQh;l/£W\ S*Wtcii7^-tr 

4^-tir^o 01 3tc*5tt5 TfgiS (*-*) j co 
[0 0 5 3] ±ISXr>y7S 2 -3OWW^N0O« 

-rfcfe-s rfgjg (*-*) j oiBKTftv^fc 

tt, Xf 7 7 S 2 - 5 T^-^ ~7i * I/-? 2 4 it J; t) 

yVy\ 2*bk®?Z<D?ib% 0 xfy7S2-6T* 
SW^SetS^^T, 0 1 3<D^J«-7-y^{i:KoTiSji 

■y 7 S 2 - 9 WT^ff-TS-^r, ttjSSBit- h rs; 
3SJ ©WWTft^iia, -r^tJ^ffijioxy^yffiiim 
Jit-F Tfgil (xy->*» j oyWtmittK.tt.XT'y 
ZtS 2-7J^T^f-TS 0 

[0 0 5 4] Xf77S 2-7f(i> i^'yl 2^x 

L&tf&SIl l^X'J>y7 , ^$-S5cli:ic 
x>^>h;b**fi»r*. $7c, Xx-y7 p S2 
-8T?t±*-^i>'x^L/-^ 1 4 0*tT*flW*»lBlL, 
cfeicJ;!), x.yi?y\ 2fcJ:0 :: t-^7x*U-^ l 

4cDS75%Jii)^j®i:LTffji^T-r?)o -r^t>^, c 

cDM^cT-tix y j; >+ ^ ^- K T'^tf f 5 ©T* 
$>§o -75, Xf77S2-9m xy^yHl/^ 
< fiii-r 5 £ 5 ic£5 1 5 v v * C 1 *7Z±fc-&2 
^ Xr-yT'S 2- l OT'ti^e-^^x^U-^ l 4cd 
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[0055] ftfc, a i 3<d r rigjg (^e-^) j ?o 
rfgii j oftiret-^-yx^u-* i 4% 

[oo5 6] *mmmxit, tmm^>a ytttit&m 
Wis a yx'tDgmmzrcimmmnmicit, mmn 

■f 3 fcft, ItEO/ f U 2 6 Jft- 2 >*x* U- 9 

[0057] 6 im<o-wmx\ ECU 

5 0£<£3HlO{gWIO?^XT--y7S 1-4, S 20 

«ftil/TM3D, Xf-vys l -5, S l -8, Sl- 
9, S2-5, S2-7, S2-8%&fT-T&tf#(i% 

[o o 5 8] 0 1 4fej;t>*ia 1 5«, m&^7v y f 

[0 0 5 9] 0 l 3- l T*ti, #»Jffl)fc 

a s 0 c # a*tfs*** s 0 c , w±*»s*f»*ww 

L, SOC^SOCf (Dm&ttti&LtftMT'ZltWz 
i6, Xf 3-4lXT%m7?ZZ- tlCtO, 

*$>x*i/-* 1 4te«ks@£ffl»©ttfe»?Kxyi;:/ 40 

MS3til 1 6 Oga^E- FSMituji*- F r 2 n d J 
lcq}ir>®Z.&k fcfcfc, XtV/S 3- 5T»0 1 603 
(b) CDV-y7{C'^oT^ %ft£*J»-f * 

yi;y^U-*% J &Si:'r5«fc^4Jt«!WK*)i (V> 
V2) T&Sfli ^^>y^C l *S££#£S-e*aV xy 

i/y7\s-*z : ttim&&£L%^& : !>%imm (v< 

V2) T'ttlfn *5<y^C l£X'J>y:?*8iiH»T5o CO 50 
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X'J vftiumxit, xy->'>xF-;«L%*^, 
xyy*y7U-*/j£*t<-f3tfl^i!?5 1 ^5-yf-C 

LTXU ±8BV2ti, 

[0 0 6 0] ^f7 7"S 3-3O*"J»f^N0<D^ "f 
Sfc^IfiS OcmSSItiS OC- <}: Office 
tf^i, Xf7 7*S 3-6WT*Hfrb, 0160(a) 
<D-?v7lcm?Tm®JlM7l'-*ZfZ£-Z-&Zo Xt 
•y 7 S 3 - 6T{i*iiV^m^*5iV 1 WT*»Sfr*« 
KU V^V 1 COXf 77S 3 - 7 fcTFfcllfrf 
5o m^$3lV lHttOfcjfivMKMTC* &©£Jifc# 
HLTXr>y7 B S3-7 "PliJSSfia 1 6 Srffijiftujt*- 
F Tl s tj fctfj!) XT7-/S3-8 

[0 06 1] Xf7 7'S3-6(DWNO<OS^ * 

at)^*j§ v*<m«*jiv i <fc o fc^ti/^ti, 0 1 

5<DXr>y7S 3-9^HItL, W\&W8k 1 6 
-F^iftiiBuii^-F T2ndJ Kgj!>g*a.So Xr>y 
7S 3- 1 0T"fi, $jiV^m^5jiV2J-xT^S*^ 
WBrU V<V20^i« Xx-y7°S3-l 
^•yf-C l « ^ U -y /'«^*Txyi?y7'I/-^ 
i: tie, Xr-y7°S 3- 1 2T? ; 6-^v ? 
x*U-* 1 4^04$i|ffllt?.o » 1 ^7'yf-C 1©X 
•J -yy^ti, -M4x>i;y7l/'- 4^&££j£UT)i 

*ilV2«t»)*f?V^^{i, Xf77*S3-l 3T'il 

£S««2:2:t>(C, Xr7 7"S3-12t't-^> ! i* 

[0 0 6 2] ±I2Xr-y7S 3-10, S 3- 1 
1, *5<fctfS3-l 314, XT77S3- 1 2<D*-2 
1 4 ©®^#lffll/StfPtt+»*ffif!l*iS^' 

Vt>&\t\ $7c, ^lv77fC l^tt^S^Tx 

OP ? HP^WTxyi/>7U'-*yi^pg-r^c i: feT*t 

ti$3i V 2 J-XTT?^ !v77fC 1 OX U «y 7°*iJ2fl£fT 
£!£X*>&mcfcUXm 1 ^ 5 >y f - C 1 OX U -y 
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[0 0 6 3] *H86HW?tt, x>i/> 1 2*tftfj8W*3 

6 1 ens-raffias, jw*WKttwajfBit-i« r2n 

JSfCfcoTVSfca, lfc<fct>*S3 
- 1 2T»l4*-*5>x*l/-* 1 4icJ:«ia£iMffl43J: 

Wil**lllrP*4^f"y^S 3-5(cfcVTfcx>i/" 
y 7 U-*©&T?mg©3ii|»Jyj- #3 C t * 10 

[oo64] *mamttm i awo-iotw-e, ecu 

5 0(c c fc5-»O{g^SQa©9*.Xr-y7 p S 3-4. S 

3- 5, S3-9, S3-1 1 %*fTr*»»(*xy^ 

[0 0 6 5] fcfe, »ift£fTll*fcfcl^TI4, 7i^-*B 

y) j Vffiii^il^- H nejjij -exy-yyTV-*/} 
ij y7m<v®m?z.yis>7'u-*t)%mM-?zz>c, 20 

[0 0 6 6] 01 7*5^^01 8fi, HUeE'v^U -y F 

f-+-h"C* WC<WBECU5 0KJ:*)*ff«*l*. 
El 1 7(DXf7/S 4 - 1 T*ti> ^nuKi&K&sa® 

>'7h^>*->3 yX-f-yf-7 OfrfcOiS^fc 
h U/t-©*ft(i[Btfj£ff4«^5/a y, "f 
ftfo-fc TDJ , TMJ , TBJ , £/c(4 TRj V&Zfr 
mi%*M*&o ffirXVi/a W&tilf. Xf7^S 

4- 3 las^xmmvtfmjzm&v 3 wt^sa^ww 30 

U V ^ V 3 Xf -y 7 S 4 - 5 «T%^ff 1" 5 

-7a, »iivtfffi5£*jlV3<k9*#^*£tt*x'y7* 

S 4 - 4 {Cfc^Tt&Jjlfcf l K 113 H©$$V 

[0 0 6 7] 4-5TI4, 7yh7l/-+X 

^-yf-7 4fr5>©<§5f(cg-3VT7-y h7*U-*tfl§& 

awiffsnr^* (on) frs*»*wwL, yu-*o 

N<D«^±Xf7 7*S 4-6T*xysyy 1 2*5<fctf ; E— 40 
*y"x*U-*i 4 0ttft*#{cffitf*i:fcfcte, x 
r-y 7 S 4 - 7 t*l(>TtM-/b KW»*SWW*. 
t:;l/*-/U KtHtPtt, SfilSA B S/yfax-j; 6 6^ 
WffltT*-r-;us/y >^tcjftjE*f^fflS#sc tick 

[0 0 6 8] y-y h7U-*tfOF F©*^*, ±!EX 
r-y7S 4 - 5 fcffil^TEl 1 8©Xr-y7S 4-8#H 
«iU *-*S>x*U-* 1 4 £T? 

*-*^x*u-* 1 4 #fieffl*pifrSfr*w»f-rSo 
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s 4-9tfet^rs«asoc^TKfisocL tuifr 

S*»*WKt, S0C>S0C. •?<&fU4"XT'y7°S 4 

- 1 2T-^-*y*x*u-* i A^mmLxm-^n 

mhY)\>t*W*.Z*k%> 0 TUfflSOCi It, M-yxU 
2 6 Will S 0 C £ y*x * U- 2 1 4 ©2jfT»J 

3 C Xx-y7S4-l 2© ; &-*i ? x*U'-* 1 

4 © h- ;l/ * ©JSP fct % S# Wtc (4 7 * -tr /l/fltfHI 0{CJSU 

TSfc&ftstf, 7 finiMttm e im o ©ig-g-r* t , 

JiS-frS £ t tfT't SllCy U -7° 
So ^©Xf7 7*s 4- l 3T*ti, K*]»fc 
l»^LT*M©fgii^S1-Sc 
[0 0 6 9] ±fBXx-y7S 4 -9©W»f^NO©li 
^ ffcfr^*«SOC6<TKffiSOCi J:D'>ft^ 
*§£«\ Xr-y7S 4- 1 4 
fcfcSxy-yy l 2£#r®rf3 0 Xr-y7S4-i if 
(4, xyy'yi ZKioTBISKipSttS*-- *^x* 

*/Mr— fc^'y-fU 2 6£ig&LT*-2^x*U-* 

1 4{c«^-rs 0 cntcio, A7f'j2 6oii (s 

I1SOC) tc|lfl&&<, mc€~^^x^U-^l 4 
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